Background: Between 2015 and 2017 six deaths due to meningitis in the Lombardy Region, Northern Italy, caught the attention of media and increased concern among the population, with a consequent increase in demand for vaccination. Considering the evidence about the impact of media coverage of health issues on public behaviour, this paper investigates the trend of media coverage and internet searches regarding meningitis in the Lombardy Region.
Background
Meningococcal disease has always been a significant health problem worldwide, due to the related severe complications and high mortality rates [1] . From 2011 to 2016, approximately 150-200 cases of meningococcal meningitis occurred in Italy every year, with an annual peak in the winter months [2] . In contrast to the usual patterns of prevalence, the Tuscany Region reported a steep increase in cases of invasive meningococcal disease, from 12 and 16 cases in 2013 and 2014 respectively, to 43 cases in 2015 [3] . In August 2016, a girl died of meningitis during World Youth Day. These events triggered mass media interest, thus increasing people's attention and public concern [4]. In fact, media is not only a reflection of popular opinion, but it can drive popular opinion as well also thanks to Web 2.0. The latter has made it possible for people to interact, share and discuss any information, stories or experiences. What happens is that it takes only a few stories with an emotional impact to contribute to risk perception, as extensively shown in online vaccination debate [5] .
In early childhood, free vaccination is provided by the Italian National Health Service (NHS) against serogroup C and, since January 2017, against serogroup B, in order to eliminate regional differences, according to the new National Vaccine Plan 2017-2019 [6] . Meningococcal vaccinations were not provided to healthy adults for free by the NHS and was not mandatory for any kind of occupation. On 29th December 2016, the Regional Committee of Lombardy (Northern Italy) approved a new vaccination campaign against meningitis with a copayment system for adults, starting 9th January 2017 [7] . The co-payment system offered the possibility for citizens to buy the vaccines at the same price paid by Region, i.e. 44 euro instead of 92 euro for Meningococcal Group ACWY, and 65 euro instead of 164 euro for Meningococcal Group B with a saving of around 50% [8] .
Offering a new health protection service reflects a change in public health care policy. Such policy changes are a way for the government to respond to social problems that have newly developed, recently increased, or moved into the society's focus of attention for other reasons. Policy changes can therefore be influenced according to the 'outside initiative model' , which basically holds that society has to exert pressure on political decision makers to make them attend to problems. In this context, society refers to two entities, i.e., public opinion and the mass media [9] .
If the 'outside initiative model' were true, public interest and media attention towards a problem should rise and remain elevated for some time, which would be essential to trigger and observe a policymaking response. After policy changes were implemented, public interest and media attention would either subside, if the public and media are satisfied with that policy change, or remain elevated, if they are not. The model is further complicated by the fact that public opinion and mass media need not behave in the same way and have a potential to influence one another [9] .
The 'outside initiative model' is not the only way to conceptualise the influence processes between public opinion, mass media and policy makers. It is easy to imagine that when policymakers, are alerted to a problem, they produce a solution, which is then publicised and focuses media attention and/or public interest on the problem but only after a solution is found. Such models can be conceived similar to William F. Ogburn's [10] concept of a cultural lag, which states that material change is more dynamic than the cultural reactions to it. For social problems and public policies, such concepts can be called communication lag models, which form the basic alternatives to the outside initiative model. In both models, there is ample space for dysfunctional or irrational influences.
A similar model that explains these dynamics is called the 'mobilisation model' [9] , that is, when policy-makers take the initiative to put an issue on the political agenda and then attempt to gain support for the issue by raising public attention and involving the media.
This study aimed to describe the dynamics of the decision made by the Regional Committee of Lombardy on 29th December 2016, regarding co-payment meningococcal vaccination for adults [7] and try to understand if the mobilization model or outside initiative model better fit the data. The public interest and media attention surrounding meningococcal disease were measured and quantitative analysis of media content and coverage, which may have affected the process, was carried out.
Methods
The study covers the period from January 2015 until May 2017. Public interest was assessed using Google Trends and media attention was measured through an analysis of articles from leading newspapers.
Google Trends is an online tool that measures how often one or more keywords are searched over a specific time period [11] . We used the Italian equivalents to meningitis, meningococcal vaccine and neck stiffness as keywords ( Fig. 1 ), limiting the research to Lombardy Region. Google Trends does not show the overall number of searches, but the percentages, with the highest value in the time series being defined as 100%. A peak was considered as an increase of more than 25% of searches in less than 2 months.
Media attention towards meningitis was measured by the number of articles featured in the online version of three main local newspapers from Brescia (Bresciaoggi, Corriere della Sera di Brescia and Giornale di Brescia). We used the Italian equivalents to meningitis as keyword in each newspaper. We only selected articles on meningitis cases or vaccinations, excluding videos and letters to the editor. The latter have been excluded because they represented personal comments rather than a mere summary of facts.
A quantitative content analysis of articles published, in the last 10 months of the study period, was performed ( Fig. 1 ). We split this period in two: the 5 months before (1st August-December, 2016) and after the policy change (30th December-May 2017).
This period corresponded to the major distribution of articles focused on themes related to policy change. We chose a 5 months period before 29th December to understand what influence policy change and a same period after this date to understand the consequences of the policy change.
We created a codebook (Additional file 1), according to the method proposed by Riffe et al. [12] . In order to analyse the content of each online article. The codebook included 20 items, summarised in six main areas:
-Article characteristics (type of the article, main theme, presence of new information, etc); -Information about the meningococcal disease (description of cases, geographical location, signs and symptoms of meningitis, prophylaxis recommendations); -Information about the meningococcal vaccine (types of available vaccines, costs, risks and benefits and vaccination centre contacts); -Local Health Authority (LHA) activity (link to institutional sources and description of LHA interventions); -Accuracy of information: inaccurate information, if mistakes were present; misinformation, if sources were not used correctly, and incorrect conclusions according to scientific evidence were present. -Message tone, defining it as 'alarmist' if there was excessive angst regarding meningitis and/or an emphasis of facts (e.g. using words such as 'anxiety' , 'terror' , 'scare' or 'panic'), or 'reassuring' if the necessity to avoid panic was emphasised with sentences such as 'there is no emergency' , 'there is no epidemic' , 'the situation is no different to previous years' , and 'neutral' if information was unbiased and without any sort of emphasis.
The main theme was coded into five categories (disease description, vaccination, policy, meningitis case reporting, other). All other variables were coded as present or absent. 'New information' was defined as the first time a specific topic appeared in a journal, during the study period.
The selected articles were categorised and analysed independently by two researchers (E.C., M.M.). The agreement on classification of articles reached the 95% and discordance were solved by a third party researcher (L.C.).
Chi-square and Fisher's exact tests were performed for the analysis of contingency tables.
Results
The search terms yielded a total of 163 articles, but only 132 (81%) of them fulfilled the inclusion criteria: 53 (40%) from Bresciaoggi, 28 (21%) from Corriere della Sera di Brescia and 51 (39%) from Giornale di Brescia. Trend analysis of newspaper attention was based on these 132 articles.
Both public interest towards meningitis and newspaper attention had briefly risen in August 2016 (one case of death due to meningitis). An obvious peak occurred in December 2016 and January 2017, when three cases of meningitis were recorded in Lombardy, which resulted in changes to regional policy to offer co-payment to adults (Fig. 2) . Media attention on the subject endured into February 2017 but without a corresponding peak in public interest.
Excluding the increase in August 2016, searches for 'meningococcal vaccine' and 'meningitis' stood at about 4-5% of the maximum, observed in early January 2017 (set by Google trends as 100%). Prior to the peak, the number of searches for the keyword 'neck stiffness' stood at about 15% of the relative maximum peak. Newspaper attention amounted to 1.25 articles per month before the peak, while 34 articles were published during the Fig. 1 Flowchart of the study process peak, in December 2016, that is, about 25 times higher than normal. Overall, the peaks for Google searches using the three keywords and the number of online articles are comparable. Figure 3 shows the peak months of December 2016 to February 2017 in detail. We noted an increase in public interest from 18th December 2016 to 1st January 2017, coded as maximum concern. Media attention showed a similar trend but with a lag of 1 week. Another rise in media attention began on 12th February 2017 and reached about 45% of the previous peak on 19th February 2017, descending to 0 until 5th March 2017. This rise had no corresponding peaks in public interest.
A quantitative content analysis of articles published in the last 10 months of the study period was performed. Of the 112 articles (Additional file 2), 29 (26%) were published before and 83 (74%) after the vaccination policy change). Thirty-seven articles (33%) were published in the Bresciaoggi, 26 (23%) in the Corriere della Sera di Brescia and 49 (44%) in the Giornale di Brescia. Table 1 shows the results of quantitative evaluation. With regard to the main theme, there was an increase in articles on vaccination after the policy change (4% up to 28%, p = 0.007) and a decrease in meningitis case reporting was observed (59% down to 30%), p = 0.002).
The frequency of meningitis coverage decreased after the announcement of policy change. In particular, this is statistically significant for articles containing new information on meningitis or the meningococcal vaccine (76% down to 48%, p = 0.01), signs and symptoms of meningitis (38% down to 6% of articles, p < 0.001), preventive recommendations (31% down to 10%, p = 0.006). This trend is similar for articles on information provided by health professionals, albeit not statistically significant (14% down to 6%, p > 0.05). The only significant increase occurred with regards to information about the meningococcal vaccine, that is, for vaccination centre contact information (3% up to 20%, p = 0.038). An alarmist tone appeared in 21% of pre-policy articles that decreased to 5% post-policy (p = 0.03). Three out of six articles, with an alarmist tone, were published on 11th December 2016, this can be considered a small peak prior to policy change (Fig. 3) . Although of no statistical significance, there was a decrease in the amount of articles with a reassuring tone after the policy change (24% down to 15%, p > 0.05).
Discussion
In the last 10 months of the study period, six deaths due to meningitis were recorded in Lombardy, two in the 5 months before policy change and four in the 5 months thereafter [13] . Media attention towards meningitis and public interest both surged in the winter of 2016-2017. The temporal coincidence of the peaks in media attention and public interest with policy change suggest a relationship among the three aspects.
The findings of this study seem to support the idea of the outside initiative model [9] , when considering the public interest sourced from Google Trend. Prior to the policy change, there was an increase in public interest that might suggest public opinion was pressuring policy makers for some time until they took action. After all, there are also some articles in which policy makers stated that the decision to offer co-payment meningococcal vaccination to adults was taken due to increasing public concern for meningitis [ [14] [15] [16] .
When considering media attention, a communication lag model or mobilisation model seem to fit the results more appropriately. In other words, the new regulation may have created some echo with newspapers which lasted for a few weeks, suggesting some sort of support from the media to policy-makers. About two weeks after the policy change, a decrease both in public interest and media attention was observed.
The strict relationship between the media coverage of health issues and public attitudes and behaviours has been evidenced in other contexts [17] . When analysing the content of articles, it was interesting to note that an alarmist tone was prevalent in 21% of pre-policy articles and decreased significantly to 5% post-policy (p = 0.03). In particular, as shown in Fig. 3 , it is possible that public interest was triggered by the articles published on 11th December 2016. It should be noted that all of these articles had an alarmist tone. This could explain the increase in public interest, and probably concern that could have led to pressure on policy-makers. However, there was also a similar percentage of articles with a reassuring tone (24%) underlining the lack of a health emergency. Ultimately, it was evident that events causing fear or concern affect people more than positive or reassuring news [18, 19] .
Previous studies found that an alarmist tone can ignite fear in readers [20] increasing the perceived severity and vulnerability of a disease [21] . At times it could lead to unnecessary measures being taken such as the extended closure of schools due to two cases of meningitis, despite public health recommendations [22] , or inappropriate behaviour such as the increase of antibiotic use similar to the case of H1N1 influenza epidemic in 2010 [23] .
The observed decrease in an alarmist tone, after the policy change, could be due to several factors, for example, the reduction in death announcements and the policy change itself.
Following the Lombardy policy change announcement, the results showed a reduction in new information regarding meningitis, particularly in terms of signs and symptoms and prophylaxis recommendations to avoid infection. At the same time, the information on the meningococcal vaccine increased, particularly on information about access to vaccination services. This may reflect an interest to inform the public on vaccines, their costs and availability rather than on the disease characteristics, as if media attention shifted from problem to solution.
Nevertheless, the media could also prove to be a helpful partner of public health institutions in communicating correct recommendations for disease management [21, 24] . Essentially, as also stated by other authors [25] , a cooperation between journalists and public health communicators would be beneficial in order to deliver scientific and objective information to the population. On one side, the journalist requires the technical knowledge of public health specialists in order to guarantee accuracy and, on the other side, the public health specialists require the expertise of journalists in reporting health news. This is particularly important to avoid the negative consequences of a 'media epidemic' , as a useless demand overloads health systems. According to the epidemiological data published in January 2017 [26] , the number of meningitis cases that occurred in the Lombardy Region in 2016 (n = 30) was comparable to that of cases recorded in 2015 (n = 34). However, the news regarding an abnormal increase in the amount of meningitis cases in the central region of Italy (Tuscany Region) occurred in January 2015, in addition to the six meningitis-related deaths publicised in the Lombardy Region contributed to an apparent increase in the number of cases, as if it was an epidemic disease. Public concern has translated into high demand of vaccinations. Particularly in Brescia, as reported by a local online newspaper [27] , demand from citizens developed so fast that, in June 2017, the earliest available appointment to perform a meningitis vaccination was June 2019. Evidently, as it was not a real health emergency, the LHA did not implement a vaccination service. It should be noted that long waiting lists, in a public-perceived health emergency situation, can lead to a decline in the reputation of health authorities. In fact, in an interview conducted by a national newspaper [28] , the Regional Councillor for Health revealed that approximately 30% of people missed their scheduled appointments, suggesting that people reduce their anxiety by arranging a vaccination appointment, and then, once the anxiety has settled, they forget to show up. This behaviour could risk preventing or delaying vaccination to those who really needed it. This is an example of what happens when fear of disease predominates. In fact, the high demand of vaccinations observed in this scenario sounds unusual at a time when, also at international level, health professionals are questioning how to deal with the vaccine hesitancy [29] ; a time in which the negative trends of paediatric coverage levels (under 95%) lead to the introduction of compulsory vaccination in Italy on July 2017 for ten infectious diseases [30] and a time in which the coverage of flu vaccination, important not only for elderly, is just around 15% among general population [31] .
This study has several limitations, the results of the study could appear limited considering that the research has focused only on the local media of a city in Northern Italy. However, Brescia is one of the most populous provinces in Lombardy [32], a Region characterised by the highest estimated cases of meningococcal disease in Italy (46 cases out of 232, 20% in 2016) [2] . In 2016, the incidence rate of meningitis in the province of Brescia was 0.5/100.000 [33] , similar to that of the Lombardy Region in the same year (0.4/100.000) [2] . Moreover, the dynamics of the media and public response, which we observed, towards the meningitis disease outbreak, has also been witnessed in other countries, in cases such as a meningitis or swine flu outbreak [20] [21] [22] [23] [24] .
Only Google was used in terms of a web search engine, however, was the most frequently used search engine in Italy in the study period, representing 94% of web searches [34] . A limitation regarding Google Trends is that it does not show the number of web searches, but rather their percentage in relation to the maximum amount of searches. Even if it gives an estimation, it is a good tool to obtain real-time data on how people are using Google. Furthermore, the problem is that it is not possible to extrapolate the characteristics of those people surfing the web for health information. It should be highlighted that web users are not representative of the entire population, albeit a large percentage of population (59%) use the internet to search for health information [35] .
Conclusions
This is a good, localised example of what seems to be representative of the international context for many countries i.e. media and health professional scaremongering. The situation that occurred in the Lombardy Region and, in particular, in Brescia highlighted the consequences that arose from a misinterpretation of the population about a health event, in terms of policy makers' actions and public behaviour.
This event ultimately drives us to reflect on how difficult, in an age where information is quickly transmitted via the web, it is to control the spread of fear in a population. In fact, the policy changed due to a publicperceived health risk, at the media level. It should be noted that before the policy change, only two meningitis-related deaths had occurred and after the policy change, public interest decreased, even though another four deaths due to meningitis occurred. At the same time only 5% of articles had an alarmist tone.
This study has confirmed the important role of a media echo when dealing with public health issues. For this reason, as clearly stated by other studies [17, 24, 25] a collaboration between journalists and public health institutions would be strategic in order to improve communication with a population.
